Affinity purification of active plasminogen activator inhibitor-1 (PAI-1) using immobilized anhydrourokinase. Demonstration of the binding, stabilization, and activation of PAI-1 by vitronectin.
Human Hep G2 hepatoma and HT 1080 fibrosarcoma cells were cultured in large scale under conditions which allowed enhanced secretion of plasminogen activator inhibitor-1 (PAI-1). A modified urokinase was obtained by reacting urokinase with phenylmethylsulfonyl fluoride followed by alkali treatment. The resulting product, called anhydrourokinase, was found to reversibly bind the PAI-1 when immobilized on cyanogen bromide-activated Sepharose 4B beads. Using this affinity absorbent, we have purified PAI-1 from the cell-conditioned media. A number of differences have been observed during Hep G2 and HT 1080 PAI purification. 1) The PAI activity in Hep G2 medium concentrate is more stable, and the concentrate depleted of active PAI-1 showed spontaneous regeneration of PAI-1 activity. In contrast, the PAI activity in HT 1080 medium concentrate declines rapidly on standing. 2) Hep G2 PAI-1 invariably copurified with an adhesive protein, vitronectin or its NH2-terminal fragment, while pure HT 1080 PAI-1 alone was obtained by affinity purification on anhydrourokinase-Sepharose 4B. 3) Based on specific activity measurement and complex formation analysis using a sodium dodecyl sulfate (SDS)-polyacrylamide gel electrophoresis technique, the purified Hep G2 PAI-1 appears completely active while the HT 1080 PAI-1 is only one-fourth as active. SDS was found to exert dual effects on purified PAI-1s. SDS treatment partially inactivated a fully active Hep G2 PAI-1 and a moderately active HT 1080 PAI-1 but partially activated an HT 1080 PAI-1 whose activity had previously been allowed to decay to a very low level. Purified vitronectin was found to enhance and stabilize the PAI-1 activity of the partially active HT 1080 PAI-1. It is concluded that fully active PAI-1 in association with vitronectin can be isolated by anhydrourokinase-Sepharose 4B chromatography and that vitronectin is a binding protein for PAI-1 which activates and stabilizes PAI-1.